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To be able to convert the torque-rpm data for the force-speed graphs, it is significant to note that the variables used in the following equations are extracted from the specifications of the 2018 Audi A8 (Automobile Catalog), and the values used for the constants are also given in The force acting on the rear wheels is calculated by multiplying the torque from the engine and the total ratio of the output of the wheels from the engine and dividing by the tire radius which cancels out the unit of feet and yields the force output at the wheels. The velocity is then calculated by multiplying the rpm by the radius of the tire and 2 . This is done to convert the value from revolutions per minute to radians per minute. Finally, this value is divided by the differential ratio times the ratio of the specific gear times 60 seconds per minute. The calculations result in the velocity of the vehicle over ground in feet per second (McTighe) . With that being said, the graphs for both Force Output (F) against Speed (v), and
Inverse Force Output (F -1 ) against Speed (v), are designed.
The main objective of the paper, i.e. the comparison of efficiency in acceleration with different tire pressures can then be easily evaluated based on the difference in the radius of the tire upon change in tire pressure, as both FRW and v are based on the radius, R.
DISCUSSION
The 2018 Audi A8 is an 8-gear performance vehicle with a 3.0 L V6 Diesel Turbo engine. It provides a maximum horsepower of 286 PS and a net torque of 600 Nm. The transmission has a differential ratio of 2.28 and a total weight of 4353 lbs., with a wheel diameter of 2.34ft
and a tire width of 0.771ft. The basis of all calculations is best expressed in Using the values for Inverse Force, the elapsed time for both scenarios can be tabulated separately through using Eq. 3. These values for time can then be used to calculate and compare the efficiency by using Eq. 7.
Before the results are looked at, it is necessary to highlight that no external resistive forces such as traction or air resistance, are taken in consideration for the project, thus, values obtained are solely based on the vehicle's operational specifications.
It should also be noted that the values in both the F/v and F -1 /v curves are not plotted starting from 0 for velocity. This is because under the minimum speed, the clutch on the vehicle is not fully engaged. Therefore, a portion of the torque produced from the engine is not being delivered to the rear wheels. The maximum speed of the vehicle is also unrealistically high in magnitude because the calculations negate air resistance, external forces of friction (friction between the tires and the road), and internal forces of friction (friction between moving parts within the vehicle) (McTighe).
To understand why the time for acceleration changes in the first place, it is vital to interpret the effects of altering the tire pressure. When the tire pressure is reduced, the overall volume of air inside the tire decreases. As a result, the radius of tire is changed, such that the area in contact with the ground decreases, and thus the contact force decreases.
For a graphical representation, the process for finding Force as a product of Torque is repeated twice; at Max pressure, and at Partial Pressure. The assumption being made is that 
CONCLUSIONS & RECOMMENDATIONS
Upon analyzing the graphical framework for the project, it is evident that the force acting on the ground is affected when the tire pressure is altered. The area under the graphs verifies the statement as the area, representing time elapsed, is greater for the case with lower tire pressure, therefore, the acceleration is inversely affected (Eq. 2). Hence, when efficiency is determined, it can be concluded that when the tires are at maximum pressure, they are much more efficient as the time taken to accelerate is less compared to the time taken to accelerate when the pressure is halved.
Even though these results apply to the 2018 Audi A8 specifically, the inferences drawn can still be applied to the automobile industry generally, keeping in mind the fundamental findings of the paper as the relationship between efficiency and tire pressure. 
